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Abstract

Used to improve military effectiveness in responding to emerging threats, enhance

warfighting readiness, and reduce operating costs, simulations have become commonplace in

nearly all areas of the United States Armed Forces. From material acquisition to force structure

analysis, from first-person video-game shooters to network-centric battle staff exercises,

simulations have progressed into becoming intrinsic components of nearly all aspects of the

military landscape. As the military has become more accustomed to using simulations and its

expectations have grown about simulation capabilities, the demand and need for more realistic

virtual and constructive environments have increased. Accordingly, there have been escalating

demands on the modeling and simulation (M&S) community to incorporate greater fidelity and

resolution of the natural and manmade environment and systems interaction in the battlespace to

make the simulation experience increasingly more realistic and complete. Unfortunately, this

has increased the cost of developing simulations and their associated terrain databases, both in

terms of price as well as time. This report documents how the Operations Research Center of

Excellence within the Department of Systems Engineering at the United States Military

Academy has employed systems engineering principles to help address the rising cost of M&S

development. Specifically, this report discusses the design and development of the Army Digital

Terrain Catalog (ADTC) to help promote discovery, accessibility, and reuse of digital terrain

databases-a key component of M&S that helps drive analysis, acquisition, and training for our

Armed Forces. This report also provides a framework that will help identify a suitable host and

metadata manager for the ADTC so that the catalog can serve as a way to help promote Army

Transformation. The ADTC II is a follow-on project that builds upon the work that Major Grant

Martin and Doctor Niki Goerger conducted in 2005.
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Chapter 1: Introduction

Soldiers on point for the nation transforming this, the most respected

army in the world, into a strategically responsive force that is dominant across

the full spectrum of operations . .. The Army's Vision [consists ofi People,

Readiness, Transformation-and our efforts to change quickly into a more

responsive, deployable, agile, versatile, lethal, survivable, and sustainable force.

--Former Army Chief of Staff General Eric Shinseki and former Army

Secretary Thomas White

("The 2003 United States Army Posture Statement," letter dated

February 11, 2003)

When simulations were first making their way into the military training, analysis,

acquisition, and mission planning and rehearsal, much of the M&S development, to include

terrain database development capabilities, were decentralized. Decentralization helped to

proliferate and indoctrinate M&S within a community of users unfamiliar with simulations and

simulation capabilities. Decentralization also helped to promote the use of simulations and

facilitated the production of customizable virtual and constructive environments that were more

accommodating to the exact needs and specifications of the various military agencies.

Unfortunately, the decentralization of M&S development has also led to one critical drawback-

a lack of a centralized way for capitalizing upon and leveraging the multitude of simulation

terrain databases and models that already exist for various military applications.

Furthermore, although new technologies and vastly increased computing power have

resulted in the growth of simulation capabilities and associated terrain database production, such

advances in this post-industrial age have also multiplied the military demand for and reliance on

simulations [1]. The cost of developing simulation terrain databases-in terms of both price and

time-has, therefore, begun to strain available military resources.



One way of reducing production time and costs is to promote reuse of existing resources

by publicizing available terrain databases so that potential users can determine fitness for use. In

the current environment, however, it is difficult to determine if there exist terrain databases that

can be reused or readily modified to meet simulation requirements. A comprehensive inventory

of M&S terrain databases in the military does not exist.

To meet this need, the Operations Research Center of Excellence in the Department of Systems

Engineering at the United States Military Academy (USMA) has developed the Army Digital

Terrain Catalog (ADTC)-a virtual library of metadata records describing terrain databases

developed for the military M&S community-as part of a project sponsored by the U.S. Army

Battle Command, Simulation, & Experimentation Directorate (BCSE). The ADTC is an

information system designed to:

"* Inventory existing M&S terrain databases that are in use throughout various military

organizations

"* Allow military M&S developers to exploit existing terrain databases that have already been

developed

"• Speed up the use of simulation capabilities by reducing M&S terrain database development

time

"* Provide military organizations with access to a greater range of realistic M&S terrains that

support a variety of scenarios

"* Help to better integrate the M&S community

We were asked to determine a means of systematically populating and providing a

catalog of digital terrain database metadata records in order to promote greater access,

integration, dissemination, interoperability, and exploitation of existing resources, to add records

to the catalog, and to recommend a host for its continued growth. The scope of the metadata

record gathering and generation effort was principally concerned with supporting the Training
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Exercise and Military Operations (TEMO) M&S domain. The effort also included identifying

holdings for M&S in the Advanced Concepts Requirements (ACR) and Research, Development,

and Acquisition (RDA) M&S domains.

To effectively accomplish our task, however, we realized we would have to deal with a

number of issues, including the on-going debate concerning the standardization of geospatial

metadata and choosing the most appropriate mechanism for providing the M&S community with

access to the ADTC. Using the Systems Engineering and Management Process that we teach to

cadets at USMA [2]-a structured problem solving process useful in the design of

multidisciplinary, large-scale, and complex engineering problems graphically portrayed in Figure

1-we realized that we were ultimately helping to create an online resource for the military

M&S community. We also determined that rather than focusing on resolving which of the

competing data standards should be the standard, we would quickly deploy the system for the

military M&S community to experiment with and use based on a set of accepted standards and

best practices. This, in turn, would allow the user-community to largely determine which

standards to adopt and implement for the ADTC [3]. We believed this would help to serve two

key purposes: 1) to give access immediately to the military M&S community by generating a

rapid prototype that would help improve the existing system through quantifiable user feedback,

and 2) to permit market forces to largely determine the most appropriate standards by

encouraging the community of users to self-regulate how it would exploit and make best use of

the ADTC.
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Chapter 2: Stakeholder Analysis

"Usability of interactive computer systems is at the very core of the computer,

communications, and information revolution, which is moving our society into the

post-industrial era, "

--Jaines Foley

The ADTC 11 is a follow-on project that builds upon the work that Major Grant Martin

and Doctor Niki Goerger conducted on behalf of the Battle, Command, Simulation &

Experimentation Directorate in 2005 [4]. While this earlier project, entitled the Army Digital

Terrain Library, focused on identifying the most suitable metadata records to include for a

centralized collection of M&S terrain databases, the current project has begun the work

developing the ADTC and reposing terrain databases into the ADTC.
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To help ensure that our design of the ADTC developed into a usable system, we

conducted a stakeholder analysis that allowed us to [5]:

"* Leverage the opinions, recommendations, and insights of experts in the M&S community on

the design of the ADTC

"* Generate support from the stakeholders on the direction of the ADTC design

"* Gain the support and resources of stakeholders in helping to construct and populate the

ADTC

"• Foster open line of communications with stakeholders to ensure they understand the intent

and goals of the ADTC

"* Anticipate stakeholder reaction to the ADTC and periodically redesign the ADTC in a way

that is more likely to win their support

The stakeholders who comprise our system consisted not only of our clients, but also of

the users and potential beneficiaries of the ADTC. Such stakeholders included representatives of

the U.S. Army Battle Command, Simulation, & Experimentation Directorate, Military

Simulation Operations Officers, M&S terrain developers from the TEMO, ACR, and RDA

domains, M&S users from these three domains, military simulation centers, and simulation

planners and coordinators. Likely beneficiaries include military organizations that leverage

simulation capabilities, soldiers and leaders who will have greater access to simulations that

accommodate their specialized needs, and U.S. taxpayers whose contributions support the

national defense.

The team interviewed stakeholders regarding current processes they used, suggestions for

moving forward with the ADTC, and needs regarding terrain database development, cataloguing,

management, discovery, and reuse. It should also be noted that we also incorporated information

gathered from stakeholders concerning metadata needs and preferences for publishers and users
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in an earlier project that preceded this work [6]. These informed the problem definition phase of

the project.

Chapter 3: Refining the Initial Problem Statement

3.1. The Initial Problem Statement

The initial problem statement involved analyzing and recommending the most

appropriate means of systematically populating and managing a virtual terrain database library

that would better enable access, integration, dissemination, exploitation, and interoperability for

the military M&S community. We were also asked to recommend the most suitable database

host for the courses of action that we proposed.

3.2. The Revised Problem Statement

After conducting our stakeholder analysis, we developed that following revised problem

statement: We are developing the framework for an online resource on behalf of the M&S

community that is able to take advantage of existing capabilities. This resource will provide

M&S developers and users with key points of contact and metadata on existing terrain databases

that allows them to rapidly screen for fitness of use. A critical component of this resource is the

creation of the ADTC which will facilitate the exploitation of existing terrain databases for use in

future simulation models.

Chapter 4: A Rapid Prototype Design

In order to ensure our design for the ADTC was continually progressing in the right

direction, we decided to build the system as a rapid prototype [7]. Doing so allowed us to
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develop a working model that we could promptly change and refine based on the feedback and

insights of our expert stakeholders. Figure 2 shows a screenshot of the ADTC homepage which

depicts the essential functions of the site-terrain database cataloging, searching, and

propagating. Our purpose was not to develop a commercially-hardened, fully-functional system,

but to develop a working model that could evolve. Not only did rapid prototyping help to give

the stakeholders a means to actually visualize the system, it also helped to improve our own

capacity in communicating on how to best modify the system to ensure it would meet the needs

and requirements for what we had defined in our revised problem statement. Rapid prototyping,

therefore, provided the following benefits:

"* Gave stakeholders a way to tangibly evaluate the ADTC

"* Empowered stakeholders with a sense that their input would actually play a critical role in

the development and refinement of the system

"* Allowed us to develop the system without being deterred or fearful that it was simply a

working model (imperfect by design)

"* Provided us with the ability to swiftly introduce changes to the system based on stakeholder

feedback

"* Offered us a fairly accurate way to gauge progress and project success

"* Presented us with the means to actually build changes into the system without being

encumbered by much of the technical complexity associated with M&S
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Chapter 5: Aligning Product and Process

In order for the ADTC to serve its purpose of being a usable virtual repository of existing

simulation terrain databases, we realized that the system had to have the following attributes:

"• Consist of appropriate features and descriptors that would enable M&S developers and users

to pinpoint the most suitable terrain databases for potential re-use

"• Require only the most important features and descriptors so that stakeholders who will

populate the database are not too encumbered by the process

"• Is intuitive enough for M&S developers to input their terrain databases into the system

"• Is comprehensive so that M&S users are able to access and search the repository to locate

those terrain databases that best suit their requirements

"• Follow naming conventions and general standards accepted by much of the M&S community



* Allow M&S developers to personally define features of their terrain databases that may not

be commonly accepted throughout the M&S community

It was evident to us that many of these attributes are at odds with one another and that tradeoffs

are apparent. Accordingly, we realized we would need to implement a balanced approach in our

design of the ADTC. Deborah Hix and H. R. Hartson advise, "Ensuring usability in an interface

requires attention to two main components: the product and the process by which the product is

developed" [8]. For this project, the ADTC database and the information stored within it

represent the product; the activities required to persuade, encourage, and make it relatively

painless for various agencies to input their data into the ADTC represent the process. Figure 3

illustrates our goal of attempting to balance and create greater synergy between the

Information isrtion

"Greater Aignm eio
Product & Process

Figure 3: Alignment of Product and Process

database itself and the functions required to ensure the database would be useful. A critical goal

in designing this system was the need to demonstrate to the various stakeholders that a better
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alignment of product and process will help ensure greater success. Accordingly, we realized we

would generate more enthusiasm for the project if we could show that the benefits of the ADTC

outweighed the costs associated with it-costs which include time required by M&S developers

to populate the system with their terrain databases and a determination and agreement on which

metadata entities and attributes to include.

Chapter 6: Metadata Determination

Major Grant Martin and Doctor Niki Goerger's earlier research project which focused on

ascertaining the key terrain metadata fields concluded that there should be 21 metadata entries

[9]. Our analysis deemed that 20 of these entries should be evenly divided into two groups based

on common constructs such as those used in the Department of Defense's Master Environment

Library [10]: 1) database identification information and 2) entity and attribute information. The

last metadata entry that does not fall into one of the two aforementioned categories is a text field

that permits users to post information and comments about a database after they use it.

6.1. The Database Identification Information

The database identification information consists of metadata fields that help to describe

the simulation terrain database itself. Such information helps the M&S community quickly

categorize what type of terrain database is being examined. Metadata fields that fall into this

category are:

"* Title of the database

"• General description of the database

"* Publication date of the database

"* Database point of contact

"* Email address for the point of contact

10



"* Terrain database coordinates (latitude/longitude)

"* Geographic location represented

"* Development lineage of the database

"• Application of the database (e.g., virtual simulation, constructive simulation, image

generation)

"* Format and compatibility with other types of simulation models (e.g., OneSAF Testbed

Baseline)

6.2. The Entity and Attribute Information

The entity and attribute information consists of metadata fields that help to describe the

contents within the simulation terrain database. For the features below, the metadata indicates

whether the feature is represented in the terrain database, and if so, the source data used to derive

it. Metadata fields that fall into this category are:

"* Elevation source data

"* Soils representation

"* Structure representation

"* Cultural feature representation

"• Cultural feature source data

"* Hydrology representation

"* Littoral/coastal feature representation

"* Road representation

"* Vegetation representation

"• Slope surface configuration

Chapter 7: Design and Development of the ADTC

Success of the ADTC depended on two critical functions: 1) the ease that the system

afforded users to populate information on their existing terrain databases, and 2) the simplicity

that the system provided users to search for existing terrain databases that matched their needs

11



and requirements. In order to serve these two functions simultaneously, we designed the ADTC

as a dynamic website interface on the front-end with a database system on the back-end. Figure

4 displays a screen capture of the new database submission form. We wanted users to submit

information directly into the database as well as search it via an internet web browser without

having to know much about databases and database management. This allowed us to capitalize

on user familiarity with web browsing functions and permitted us to circumvent having to

educate users on manipulating a commercial database program.

We selected Microsoft Access for the database back-end because of its availability, our

own familiarity with it, and our knowledge on employing it to interact with a web server. In

keeping with our development of a rapid prototype, we also felt it would consume too much time

for us to get trained on other commercial database systems. Although we recognize that a

number of more sophisticated database systems do exist, the features in Microsoft Access

satisfied the needs we envisioned for our prototype design. Furthermore, should our client

determine that a more powerful database is required the ADTC can easily migrate into another

system.

We selected Dream Weaver MX 2004 as our website development platform primarily

because of our familiarity with the program. We initially considered using Microsoft FrontPage

but decided against it because it tends to oversimplify functions, thereby limiting flexibility in

coding. Dream Weaver MX allowed us to code in .ASP directly and gave us greater freedom to

manipulate data without the excessive code that is typically associated with Microsoft FrontPage.
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Figure 4: Screenshot of ADTC Database Entry Request

Rapid prototyping allowed us to run a continual series of beta tests that helped us refine

the data fields, naming conventions, and formats we selected for the terrain database attributes

and features. The user feedback enabled us to code drop-down menus for certain metadata

fields, such as database application and database format, so that we could reduce the variability

of user data entries. This helped not only to standardize many of the fields and entries, but also

helped to check for record accuracy and completeness. Doing so would also help to make the

search feature of the ADTC much more consistent, free of errors, and useful to the user.

In addition to procedural formatting, we also attempted to reduce variability in

submission formats by providing as much guidance and information regarding the types and

13



formats of data that users should enter into each field. These are available at the website's

Frequently Asked Questions page, as inforination balloons over data entry fields, and as

parenthetical comments in the submission form itself. The data entry and search results pages

were formatted in the same way to help make it easier for users to quickly locate pertinent data

and data fields. For instance, the Hydrology entry field is located in the same section of the

submission form as the search results form.

We also included multiple search features to permit users to quickly search for relevant

terrain databases that would potentially satisfy their M&S requirements. One search method

uses interactive maps that permit users to select terrain databases by clicking on visual displays

of countries. A second search method is through a key word search. This search checks the title,

general description, keywords, and additional remarks fields for possible matches in the

database. A third method is through a simple drop-down list of the countries of the world.

Finally, the ADTC permits users to simply generate a comprehensive list of all accepted database

entries and select terrain databases that fit their particular needs.

We have designed the ADTC to provide a flexible metadata strategy permitting users to

customize their search criteria and enhance the prospects of a successful search. We have

developed the ADTC as an instrument for the sharing of information on terrain databases. Our

intent is to provide the Department of Defense with a tool that helps to optimize the utilization of

diminishing resources.

Chapter 8: ADTC Growth and Expansion

As of this writing, there are a total of 495 terrain database entries reposed into the ADTC that

users and developers are able to access, search, exploit, and reuse. Table I details both the type

and the source of these M&S terrain databases. These entries constitute the current core holdings

14



within the catalog. However, we acknowledge that these core holdings do not constitute an

exhaustive inventory of existing M&S terrain databases; there are undoubtedly

Table 1: ADTC Holdings as of April 2006

# of Data-bases Simulation Types Orgtanization

USMA, Systems Engr. Dept.

13 Joint Conflict and Tactical Simulation (JCATS) West Point, NY

PEO STRI (PM CATT),

4 Aviation Combined Arms Tactical Trainer (AVCATT) Orlando, FL

PEO STRI (PM CATT),

II Close Combat Tactical Trainer (CCTT) Orlando, FL

III Corps G3,

38 JCATS[ 1I], CCTT[4], Meta-VR[23] Fort Hood, TX

Joint Semi-Automated Forces (JSAF), OneSAF Testbed Topographic Engineering Center,

69 Baseline (OTB) Alexandria, VA

2 OneSAF Objective System PEO STRI, Orlando, FL

4 Warfighter's Simulation (WARSIM) PEO STRI, Orlando, FL

National Simulation Center,

19 Corps Battle Simulation (CBS) Leavenworth, KS

National Simulation Center,

17 Brigade/Battalion Battle Simulation (BBS) Leavenworth, KS

National Simulation Center,

109 JCATS Leavenworth, KS

US Pacific Command,

6 JCATS[I], Joint Theater Level Simulation (JTLS)[5] Camp Smith, HI

Combined Arms and Support Task Force Evaluation Model TRAC WSMR,

100 (CASTFOREM) White Sands Missile Range, NM

Joint Multinational Training Command,

85 JCATS[68], Meta-VR[ 1 ], JANUS(6) Germany

18 Meta-VR Fort Rucker, AL

495 TOTAL

terrain databases that have yet to be accounted for within the ADTC. Consequently, the ADTC

will continue to grow until a more complete inventory has been accomplished. Additionally, the

development of new terrain databases will contribute to the growth of the ADTC as well. Once

the M&S community is able to take advantage of the ADTC, however, we believe the greatest

15



source of expansion will come from users and developers who are able to make use of the terrain

databases reposed within the ADTC. Figure 5 illustrates how the centralized holdings within the

ADTC will help to generate not only more but even better terrain databases

New Terrain Databases.,
in Development

Existing Terrain Databases
not yet Reposed

PTC Repositoj

Terrain Databases Reposed
in the ADTC that are

Modified, Refined, and

Reused

Figure 5: Sources of ADTC Growth and Expansion

for the M&S community. The ADTC will enable users to systematically refine, customize, and

modify terrain databases to better and more rapidly suit their particular needs and requirements.

A positive Matthew Effect is, therefore, likely to result through the introduction of the ADTC

[11]. As more terrain databases enter the ADTC, more terrain databases become available for

M&S users to exploit. And the more reuse that occurs because of the ADTC, the more users can

newly modified terrain databases into the ADTC.
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Chapter 9: Conclusions

According to Foley, "The means of production is less and less the sweat of our brow, or

the leveraging of our muscle power with steam or water or electric power, or mindless repetition

of work on the assembly line. Rather, the means of production increasingly is the leveraging of

our intellectual power with computers" [12]. It is our belief that the work on this project and the

development of the ADTC is a way to leverage computational power to make M&S with terrain

databases cheaper to develop, more suitable to varying organizational requirements, and more

quickly implemented for military training needs. We also believe this project is helping to

advance the tenets of Army Transformation. As former Army Chief of Staff General Eric

Shinseki and former Army Secretary Thomas White have stated: "Soldiers on point for the

nation transforming this, the most respected army in the world, into a strategically responsive

force that is dominant across the full spectrum of operations ... The Army's Vision [consists of]

People, Readiness, Transformation-and our efforts to change quickly into a more responsive,

deployable, agile, versatile, lethal, survivable, and sustainable force" [13]. Greater use of M&S

throughout the Department of Defense is helping to promote military transformation, and our

intent is to have the ADTC serve as a key enabler in helping to further advance our military

towards the fulfillment of the Army Vision.
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Appendix A: List of Abbreviations

A
ADTC Army Digital Terrain Catalog
ACR Advanced Concepts Requirements
AKO Army Knowledge Online
AVCATT Aviation Combined Arms Tactical Trainer
B
BCSE U.S. Army Battle Command, Simulation, & Experimentation
BBS Brigade/Battalion Battle Simulation
C
CASTFOREM Combined Arms and Support Task Force Evaluation Model
CBS Corps Battle Simulation
CCTT Close Combate Tactical Trainor
D
DMSO Defense Modeling and Simulation Office
E
ERDC U.S. Army Engineering Research and Development Center
J
JCATS Joint Conflict and Tactical Simulation
JSAF Joint Semi-Automated Forces
JTLS Joint Theater Level Simulation
M
MEL Master Environmental Library
MSRR Modeling and Simulation Resource Repository
M&S Modeling and Simulation
0
ORCEN Operations Research Center of Excellence
OTB OneSAF Testbed Baseline
R
RDA Research, Development, and Acquisition
S
SEMP Systems Engineering and Management Process
SVDR SNE Virtual Data Repository
T
TEC Topographic Engineering Center

TEMO Training Exercise and Military Operations

U
USAE United States Army Engineering
USMA United States Military Academy
w
WARSIM Warfighter's Simulation

*This table is sorted alphabetically
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Appendix B: ADTC Holdings

As of April 2006

# of l)ata-bases Simulation Types Organization

USMA, Systems Engr. Dept.

13 Joint Conflict and Tactical Simulation (JCATS) West Point, NY

PEO STRI (PM CATT),

4 Aviation Combined Arms Tactical Trainer (AVCATT) Orlando, FL

PEO STRI (PM CATT),

II Close Combat Tactical Trainer (CCTT) Orlando, FL

III Corps G3,

38 JCATS[I I], CCTT[4], Meta-VR[23] Fort Hood, TX

Joint Semi-Automated Forces (JSAFI), OneSAF Testbed Topographic Engineering Center,

69 Baseline (OTB) Alexandria, VA

2 OneSAF Objective System PEO STRI, Orlando, FL

4 Warfighter's Simulation (WARSIM) PEO STRI, Orlando, FL

National Simulation Center,

19 Corps Battle Simulation (CBS) Leavenworth, KS

National Simulation Center,

17 Brigade/Battalion Battle Simulation (BBS) Leavenworth, KS

National Simulation Center,

109 JCATS Leavenworth, KS

US Pacific Command,

6 JCATS[I], Joint Theater Level Simulation (JTLS)F5] Camp Smith, HI

Combined Arms and Support Task Force Evaluation Model TRAC WSMR,

100 (CASTFOREFM) White Sands Missile Range, NM

Joint Multinational Training Command,

85 JCATS[68], Meta-VR[l I], JANUS(6) Germany

18 Meta-VR Fort Rucker, AL

495 TOTAL
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Appendix C: Final Briefing Slides to Client

Presented on 26 April 2005

Army Digital Terrain
Catalogue (ADTC), Phase II

Final IPR for
COL George Stone, BCSE

presented by the
Operations Research Center

United States Military Academy
26 April 2006

Slide 1

___.ADTC Project Team

"* LTC Simon Goerger, PhD, Director, ORCEN

"* Niki C. Goerger, PhD, ERDC at USMA

"* MAJ Robb Keeter, USMA

"* MAJ Ernie Wong, USMA

Slide 2
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Briefing Purpose

"• Present results of ADTC, Phase II

"• Discuss path forward

Slide 3

Agenda

"• Problem Definition

"* Products/Deliverables

- Progress & Milestones

"• Metadata Enhancement Results

"* ADTC Holdings Status

"• Hosting Assessment

"• ADTC System

"• Summary & Path Forward

Slide 4
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o,,•-, Problem Definition: Issue

Issue:
- Terrain database generation costs and timelines are

increased by difficulty in identifying and accessing existing
terrain databases (TDB) with potential for reuse

- Next steps toward solution to this problem involve
identifying candidate ADTC hosts based on management
issues and continuing population of TDBs for the ADTC

Slide 5

Problem Definition:
(:•Y•, project Objectives & Scope

* Objectives
- Enhance baseline ADTC metadata and design in terms of supporting

user assessment
- Continue populating ADTC with terrain databases
- Identify potential ADTC host(s)
- Conduct cross-walk with Army organizations to synchronize, integrate

and avoid redundant efforts where possible regarding populating and
maintaining an ADTC

- Propose an information transfer and services interface for ADTC that
greatly facilitates posting, access, and exploitation of existing TDBs

* Scope:
- Select group of M&S platforms (identified with sponsor)
- M&S systems will include but are not necessarily limited to OneSAF

Testbed Baseline, OneSAF Objective System, and Joint Semi-
Automated Forces

- Expected project completion date: March 2006

Slide 6
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Products/Deliverables

ADTC system that includes
- Wcb design, interface, and scarch engines for data discovery (search)

and publishing linked to a..

- Dynamic Microsoft Access database ("card catalog") containing terrain
databases that is..

- Architected for hosting on the web

- Prototype, not commercially hardened

"* Increased ADTC holdings

"* Refined metadata and structure modifications

"* Recommendations for hosting ADTC
- Host functions diffei from mectadata management functions

- Host Should prov'ide inteirfaces and web services; can modify ADTC
system or implement their own design

Slide 7

Progress & Milestones
Milestone Tentative Dates

V Scope problemt -1thl client (systettis on which to Iocus) Septemther 2005

V Develop liscris and brainstormting questions for needs analysis September 2005

v" Identify stakehldaiers for catalog storage and potential usability study Septentber 2005

v/ Condutct necds analysis ssith stakehiolders October 2(005

Ident ify' eleoteots of terrain databases cataliog stotrage liocation that stake bhent unique October 2005

DveIo lop initial user interfatce design to input terrain database inforniation and search catalog Novernder 2005
for enain

V Cottiuct a limited data call of exist itg and developing terrain databases for assessment and Novemsber 21115
testitig ofnitetailata atis tinterface usability

V Recottittend ADTC snetaidata ansi structure ittodificatisins based on database population Decemsber 2005

Develop alternasits es list ADTC hosting December 2005

v/ osduct 1PR scithi lCSF tis reviesv current inventors' anti research to date January 2006

V Develoip prioirtst/ed list OtiflcaIsInOsfo isv13 populatiots January 2006

v/ D~evelop a rccostsmetndatiost tisr the firainteork lisr htosting ADTC ttmanagitng terrain database Marcht 2006
records

Cosnduct fisal briefing ss itli RUSE scitis recosttstesriatiosns for AI)TC hosstittg and ttaintenance March 2006

Slide 8
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__ ADTC Metadata Results

* Objective: Enhance baseline ADTC metadata and design
in terms of supporting user assessment
Accomplishments:
- Reviewed phase I recommended metadata and survey comments

- Followed up with community SMEs for clarification and
suggestions

- Performed cross-walk, revised metadata, and proposed structure
based on existing standards to include those in

"* Federal Geographic Data Committee Content Standard for Digital
Geospatial Metadata FGDC-STD-00 1- 1998;

"* SEDRIS
"* Technical papers and documents

- Utilized authoritative definitions and descriptions

- Garnered feedback from SMEs on enhancements/revisions

Slide 9

ADTC Metadata Results (2)

Original Metadata had 9 required entries:
- Coordinate system
- Format

- Location

- Are roads represented

- Is vegetation represented

- Elevation source data

- Point of Contact

- Topography representation

- Application

Slide 10
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ADTC Metadata Results (3)

Original Metadata had 9 optional entries:
- Are structures represented

Publication date
- Are cultural features represented

- Is hydrology represented

- Cultural source data

- Are soil types represented

- Are littoral features represented

- Lineage

- Title

Slide 11

ADTC Metadata Results (4)
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ADTC Holdings Status

13 ____ OAT __ __ US , DSE, VeI Porr4 NY IVJ TWO 4~ppor

....... .......4.. .. PE0)STRI(PM CATfl Dnkndn.FI Sandy VonultowlihrdDeakins
PEO 13ccrT~~Ri JPMCATT), Orlando, FL Smyeaw .o .. .

38 _84 _JCATS)1 1). CC1714), Metu-VNl2?) 0 Co~rps Ga, Fort Hood, TX Adt Kowaiko-wskj
jJSAF. On*SAF Testbod Saset~no

69 47 lo041Tpograptnic Engineerinp Conror. Aleandria. VA Nancy Gordr,.r
2 2 I0noSAF Objectire System .PEC STFJ. Orlando, FL Bruce Roblbins

4 4 WAASIM PFOC STRi Oilondo FL E______ Fdgr Bur s. ______

19l 19 CBS Niifnmi!SimWatir Oenher eaoerwoflh, S Dave Stodniak
17 1 lWaNoonalSirriolaii.,Cenrter. Lavonvsrtr. KS Dave stodrrick0
100 1,1 Naborrat Simrulsfin CnCter, Leve;nworth. lcS DsW§tdnrn1ks

"CA~l rrJLS(51 _ SPnr Cnnrad.Carn rnir~tn. t-1 MAJ Mar Tanner
100ý 94 C-A5TiEOkEM TkA(CýWSMPWkrle Sands Missl ag M DnyCapo

JCATSý(MF)ý Mota VR(1 1), nl agM Dnylrp
85JANIJS(6) Joint Mrslingnaloo Tranirnrg Commatnnd, Germany IAAJ Soot Gilman

0 TOD by Bliss-nolnnyet docided ýPsrt&,thi DWI 
1

atBansnh
12 TBOSANUS RACWSMI,'Mnto S~xdn Muole Rage. NM unCIwa

18 stto Ru-1 en. AL PW reridoo Kelly
..... It .h ey Id -o 1.n..ot hav Ie -M & 1 I - Bs I oI. ............ ....

0 ACITC ISTRATCOM, Omaha. NE LTC Larry S. Follows
495 305,-,.,]OTAL

Slide 13

AD TC Holdings (2)

hte.VR tI 1l Joint Muttnatisrnei Trairnin
Jer.(1 Commaend I Warnrs Prep Center

Fort Lewis

SO ( Netional Serrisletmon Centier CASWCOREM 1100)
,.JCATS 11041 TRAC

ItlAF (0) "
014 IEROC Topographic Enrneotnreg Center A~TP

JCATS /PEO STRI (PM CATS. PM OoeSAP) WAnbSlmi;S)

MnS PACOM (Simr-enter) TERRAIN CATALOG 0(2

Jr-ATS(Itl ..... I Fort RucI ker (Sim ICenter) mtR(8

CC'TT (41 Fort Hood (Ill Corps G31). ~
U~t~t 131Forl Brg SpedelOtrsl

Fort Bliss ISterCerder) (0)
JFCOM (J7/J91 yello pending

STRATCOM (0)
grey hated no MAO terrain detabwsne

It ar obtains terrain,
A. databaescfrom b

orange reprosing int progress

rsrlae 14

27



ADTC Growth

New Terrain Databases
in Development

Existing Terrain Databases

not yet Reposed

ý kTC Repositol

Terrain Databases Reposed
in the ADTC that are

Modified, Refined, and
Reused

Slide 15

Host Alternatives

" AKO

"* Geospatial Portal

" MEL

"* MSRR

"* SVDR/JRD3E

Slide 16
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_ Host vs. Metadata Manager
Host Responsibilities

"* Provides shared server & physical hosting
"* Promotes discovery & use of the site
"* Facilitates ease of interface with database
"* Provides security & information assurance
"* Communicates helpdesk duties & maintenance roles (administration & support)
"* Facilitates installation, configuration, & integration testing
"* Articulates & executes plan for contingencies, outages, & technology upgrades
"* Has overall responsibility for all software applications (database & interface)

Metadata Manager Responsibilities
"* Maintains, tests, & manages database accuracy & functionality
"* Coordinates with host for access levels into database
"* Structures agreements with host & complies with host policies & procedures
"* Conducts the operations & maintenance of the database
"* Responds to informational issues regarding the database
"* Accepts, updates, corrects, & modifies database records (push & pull)
"* Has overall responsibility for database system

Slide 17

Hosting Evaluation Criteria

"* Quality / Reliability

"* Experience
"* Mission / Relationship to User Community
"* Responsiveness / Flexibility
"* Cost
"* Long-Term Stability
"* Community Buy-In
"* In-House Capabilities for Hosting Functions
"* Relationship to Metadata Manager

Slide 18
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gr iegr acrrer ,:':, rt .:: p .r peg • .......... , .. . . ..... C .. ... . ... ...

RI A'TA ME I

.. . .. ......... ..-- ---

Hom isaEA

LowertSbste m ,r 2'2,

Please select one of the following options:
Submit new terrain database entry

Search the terrain database by:

Map search

Firequently asked questions

Convert coordinate to MGRS

Contact the Terra~in Database Repository

Slide 20
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ADTC ::New Database
Submission Form

[ Jdentifkaionformation

.... .*....................... A ll fields are designed to
conform to Metadata

I*:.2~2V~ii>.j~standards.
__ ______________ -Form uses dropdown menus
f and textboxes with data

...... ......E In i -a .n d -A .t .t .i.b..u .t .i. In f o .rm .a .tio .n 1-1validation to reduce input
..... ...............e rro r.

L J____ _

Slide 21

ADTC :: Query Results
Identification Informnation

Title
i eneral Description of 08 77, 7,1,,9,IW ,1

Point of contact
Name o~4n

Plione 44

EmaillEmail2 44v44'

Date of Pubhrration 4Ai

nhotat Coordinate System - Grid

Bounding Coordinates
SW Bounding Coordinate ii~iiitX

NE Bounding Coordtnatz4iii~
Place Keywords

Entit and Attribute Information
Elevation Source Data

1Elevation Source Data TeranPelts

Hydrology Y.,
soils4~

iRoads 4

Slide 22
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ADTC:" Admin
Review/Acceptance Form

Identification Information
Title Clcfl to Accept

Pe' ot Of contact

Phoocl . •

0'oaýf Ercal2 1
HOraqOrtafle C- -I y

.. ........................... .. 7... . .. ... .......... .... .... ... .... ...... ............
Date of PulAtliutiromation
In rteonts Coordrati Sydte b s -Gro d t

completio

"B"Dovndine Coora nratsters
SW EAD oTCndth CgOrdeatly i "sig access....

Place Reynordh

[ Entity and Attribute Information
Ele•,v~•!Rf Ervatroc Source Data

eplotation Sofrc Daeti
"Terrain Features

iSony, I',

"Slide 23

• Summary

"* Increased terrain database metadata records to 495 upon
completion

r Developed an information transfer and services interface
for ADTC that greatly facilitates posting, access, and
exploitation of existing TDBs

• Provided framework for ADTC hosting with initial
assessments

* Produced an automated CTDB terrain database metadata
reader with a mySQL database

- Created by Paul West as a "something extra"

- Metadata reader is in Java which is portable to most platforms and
operating systems

Slide 24
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__ ,TerrainCat Key Considerations

"* Must be easy to use
- Large return for little or no effort

"* Must be accurate
- A single human keystroke is a possible error

"* Must be complete
- Must support queries on any metadata within a

compiled database

"* Must link to enterprise-level database

Slide 25

Login Page

Detailed help
Initially disabled, .......ase LoginBC EH ep e

BOSE Homepage
Regist ration page ,. ..... ,..................

Slide 26
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- Draft Registration Page

One-time
registration

S U ,' F&:qticitv'3tn Other relevant

Associates information
developers with (phone,
databases for organization, etc)

acquisition will be requested
requests '"' here

(future work)

Data is secure
and stored in the
terrain catalog

Slide 27

Instruction Page

SNow enalbled:/

This page provides instructions for submitting a terrain
database, locating a database in the catalog, and

procedures for contacting the database owner/proponent
to obtain a copy of the database

Slide 28
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a Submit Database Page

. •w uF.Launches
standard file
browser on
the client

•d.,n ,••,•<•,,.+ /Fidelity,
ue'p2 " 2• $ +'-+, , '-," " '"+ ' . " "Classification

Specific T- are required
instructions . *+tI '+ 12•,, ,,1, 2 A .

for this •, , r'+ ,t+,+'•+ " '22

page ++¢++,.,+,,.,,+ ,- ,+
Alias optional

,1+d, 1.11 hr•1+2.V•l2-',2-12 but useful for

... locator

SUser effort reduced to 3 or 4 simple entries!

Slide 29

Submit Complete
OS < -, 5- ,t[,"wl~~KA~,1tt

Terrain file
is read by 2

file type-
specific .... +;+. ,•r,+ ,+• :

module and L'''

written to ui .5i , ,cwr 12 02112 I ,
the catalog t I, ft. ; Ib2,+ 2222,,............. .

c7b and c7 1 -. .
file reader , ,.

is complete 00'112' I .

Verification
when upload
is complete

Slide 30
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.•:, % , Metadata Cataloged
Provided by the user during registration

SOne time Name Phone number(s)
entry Organization Email and Mailing address

I Provided by the user during submission
Web- Fidelity assessment * Database for reading

based GUI Classification • Aliases (optional)

Provided by the terrain file

File type Terrain name

Version Format (ie 7 for c7b)

Terrain Creation dale and time Gridding (tin, gridded, both)
reader Endian (big I little) Post spacing (resolution)

currentlyreads Geodetic origin Datumreads c7b

and c71 UTM origin UTM zone

files D)atabase size (meters) Number of linears

* Number of areals Nu ber of soil tables

*Number of water tables Number of MES

Slide 31

Draft Database Structure

..uh r ..........

TA --ye

UA meni L PK NAME

SlIide 32
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_ Path Forward

" Complete reposing and conduct verification of ADTC
records

"* WMSCI paper (Jul 06) and technical report (May 06)
"* Potential further development of automated readers and

database to facilitate rapid growth of ADTC

- Can be integrated with St. Cyr cadet project Fall AY07 and
potential cadet capstone in addition to analyst project

"* Other?

Slide 33

MEL

U = . ..... . .......
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,, •SVDR (JRD3E)

XILI

iI

MSRR

I jSlide 36
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USAE TEC

!ýLY iwwwte' 7,rmy mil

Slide 37

~4YGeospatialInteroperability Portal

-r7F
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DMSO

Slide 39

,Core Function Evaluation Measures

Slide 40
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